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— ESFR registers 

— BPSTA: BreaJc Point Status register address: hBD 



signal bpsta_sb_reg_l 
signal bpsca_b_reg_l 

signal debugger_active 

signal ^sta_resume 

signal i^_unprotect_l 
signal pes update_l 



: std_logic; — BPSTA reg SB (stack trap) 

: std_logic_vector (4 downco 1); -- BPSTA reg B4-B1 

: std.logic; break point condition occur, in debugger mode and it 

" — should temporarily disable all break point function 

; boolean; — when wrice SOh to BPSTA, write-pro tec c ESFRCBE-CF] 

: std.logic; — enable write to ESFRCBE-CF] 

: stdZlogic; — enable the PCH/PCL update 



- BreaJ^ joint registers, (LB, HB,BANK) 1-4 



HI 

signal Ijfyll 

signal ^1,2 

signal bq|.3 

signal tap! 4 

signal itofil 

signal l^h2 

signal )3%kZ 

signal ]iE?ii4 



signal l^cl.ben 
signal l:in^2_ben 
signal dFik3_ben 
signal l@:4_ben 

signal bnkl_b 
signal bnk2_b 
signal bnk3_b 
signal bnk4_b 

signal bpl_adr 
signal bp2_adr 
signal bp3_adr 
signal bp4_adr 



std^logic; 
std_logic; 
std_logic; 
std_logic; 
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— Junp to Monitor address LB, HB, stack break point register adr: CA, CB, CE 



signal jtml_l : std_logic_vector (7 downco 0); 

signal jtmh_l : sCd_logic_vector (7 downto 0); 

signal sbk_l : std_logic_vector (7 downto 0); 



Break point control register adr: CF 

bpcrl_be_reg_l -> BE4, BE3, BE2, BEl address break point enable 
bpcrl_s_reg_l -> Stack trap condition 
-- bpcrl_bpe.reg_l -> global debugger enable 



signal bpcrl_bpe_reg_l : std_logic; 

signal bpcrl_s_reg_l : std_logic_veccor ( 1 downco 0) ; 

signal bpcrl_be_reg_l : std_logic_vector ( 4 downto 1); -- for BE4, BE3, BE2, BEl 



— PC copy register (LB, HB) adr: F9 - FA 



signal pcl_l : std_logic_vector ( 7 downto 0); 

signal pch_l : std_logic_vector (7 downto 0); 



- debugger circuitry signals for stack crap and address break point trap 



signal SCack.criap^l : scd.Lo^ic. . 

signal 9tac)t_crap.dl : scd.logic; latched stack trap 

signdl 9tack_C3:ap_d2 ; scd.logic; 

signal stacJ<_trap_d3 : std^logic; 

signal atack_trap_d4 : std.logic; 

signal stac)^.trap_d5 : std.logic; 

signal Btack_trap_jump_l: scd_logic; 

Signal bpl^Crap_l : scd.logic; 

signal bp2_trap_l : scd^logic; 

signal bp3_crap_l : std^logic; 

signal bp4_trap_l : std^logic; 



detect stack trap when global debugger i^^^bled 



signal bpl_crap_accive 
signal bp2_trap_active 
signal bp3.Crap_active 
signal bp4_trap.activ6 



fitd_logic; bpl^trap_l and (not bpl_crap_toggle.l) 

stcLlogic; 

scd^logic; 

sc<i_logic; 



-- When first detect address break point condition, bpx_toggle_l is 0. After return from 
-- Monitor program, the return address rnatch break point address and bpx^toggle^l ifi 1, so 
-- ic won't trigger address break point condition to avoid this infinitive loop. 



signal bpl.toggle.l 
signal l:i2_toggle.l 
s i gnai:^!>p3_toggle_l 
signai;;?bp4^toggle_l 



Std_logic; 
etd^logic; 
std^logic; 
std^logic; 



signa^juffip_ready : at4_logiC; — ready to juirp to monitor program 
-- sigi|al junp_l ; std^logic; 

signa^«|jump_adr_sel : std^logic_vector (1 downto 0) ; -- select 02H, jtmh^., Dtiul^l 

signaI||Jump_proga_en : std^ogic; -- jumpj)roga_en <= prog_;mix^control_l and Proga^en^i 

signai-gClear.junp.! : boolean; , , . 

signaibrog mux^control-.l; std^logic; prog_iitux.control_l = 1. select Dun?) address 

1^ " prog_mux_control_l = 0, norwal operation 

H 



external SFR register block 

— hiSii ' 



BP^A: Break Point Status Register address hBD 

-- B4j¥|B3, B2. SI -> break point address X trigger break condition 
^^Q^ Stack Trap trigger break condition 

Whgj break condition occur, it will set one of B4, B3, B2, Bl, SB. 

When write h80 to this register it will clear reg. to 0, wrlte-protect ESFR[BE-CF1 
When write h55 to this register it will unprotect ESFRtBE-CF). 

^ _ — — — — — snw- — — — — — — — — — — — — — * - ^ - 

bpsca_re6ume (bpsta.we_l « '1' and Destin_do_in downto 0) = -10000000-); write BOh to BPSTA 

bpsta_reg; process (Clk_i, ReBetz_excXude^USS„i) 
begin 

if tResetr_e3eclude„U3B_i = '0') then asynchronous reset 
bpstd_b.reg„l <= " 0000 " ; 
bpsta_sb_reg_l <= '0'; 

elsiC (Clk_i s '1' and Clk.i' event) then 

if (bpsta_resumeJ then -- synchronous reset 

bpsta_b_reg_l <= "OOOO"; 

bps ta_fib_reg_l o * 0 ' ; 
else 

if lbpl_trap«active = '1') then 

bpsta_b_reg_l(l) <= '1'; 
end if; 

if (bp2_trap_active = '1') then 

bpsta^_reg_l (2 ) <= ' l ' ; 
end if; 

if (bp3_trap_activa « '1') then 

bps t a^b^reg_l 1 3 ) <= ' 1 ' ; 
end if; 

if lbp4_trap_active a '1') then 

bpsca_b_reg_X{4) <>= '1'; 
end if; 

if (stack^trap_juinp_l = '1') then 

bps ta_sb_reg_l <= '1'; % 
end i£; 

end if; 

end if; * 



debugger_accivQ -> break point condition ofeSrs, it should temporarily disable brearic'^point 
trigger ftinction. 



• -m- 
psta_b_reg_l (2) or bp3ta_b_reg_l (3) or BIBca. 



bugger_active o bpsta_b_reg_l (1) l^^psta_b_reg_l (2) or bp3ta_b_reg_l (3) or DiBra_b_reg_l{ 

bp3ta_sb_reg_l; "~ . 



reg_unprotect_l = 0 -> ESFR(BE-CF] are write protected. 
reg_unprotect_l * 1 -> ESFR[BE-CF] are unprotected. 

When jump to Monitor, automatically unprotect. 



otect_reg: process (Cllc_i, Resetz_exclude.USB_i) 
gin 

if (Reset2_exclude_USB_i = '0') then 

reg_unprotect_l '0'; reset to write-pro tec ted after power on 

elsif (Clk_i a '1' and Clk^i' event) then 

if ( (bpsta_we_l = '1' and Destin_do_i (7 downto 0) = "01010101") or — write 55H 
(prog_mux_control 1 = '1') — Jump to Monitor 
) then 

reg_unprotect_l <= '1'; -- write unprotected when write 55H 
elsif (bpsta_resume) then 

reg_unprotect_l <= *0'; — write-protected when write 80H 
end if; 
end if; 
d process protect_reg; 

______ ^^"^ ________^^ — 

Writ^"«sh80 to BPSTA: Break Point Status register to enable 
PCL/¥CH update. 

Whea,||ump is ready, it disable PCL/PCH update. 

:_upda3t^_reg: process {Clk_i, Resetz_exclude_USB_i) 
;gin y I 

if (J^setz_exclude_USB_i 3 '0') then 
pH update_l <= ' 0 ' ; 

elsif (Clk_i = '1' and Clk_i' event) then 
it (bpsta_re3ume) then 

H' pc_update_l <= '1'; — Write BOH to BPSTA enable PCH/PCL update 
eisif (jmnp_ready = '1' ) then break point address is stored in PCL/PCH 

IS". pc_update_l <= ' 0 ' ; — disable the update when reach breakpoint 
emj if; 

^"'^ W 

id pro||ss pc_update_reg; 

a - - 

- Break point regis ter-1 (LB) address - hex BE 



)ll_reg: process (Clk_i, Resetz_exclude_USB_i) 
jgin 

if (Resetz_exclude_USB_i = '0') then 

bpll <= "OOOOOOOO"; — power-up default value 
elsif (Clk_i a '1' and Clk_i' event) then 

if { (bpl_we_l(l) = '1') and treg_unprotect_l = '1')) then 

bpll <= Destin__do_i (7 downto 0); 
end if; 
end if; 

id process bpll_reg; 



- Break point register- 1 (HB) address - hex BF 



3hl_reg: process (Clk_i, Resetz_exclude_USB_i ) 
agin 

if ( Reset z_exclude_USB_i 3 'OM then 

bphl <= -00000000'; — power-up default value 
elsif (Clk_i = '1' and Clk_i' event) then 

if ( (bph_we_l (1) = '1') and (reg_unprotect_l = '1')) then 

bphl <= Destin_do_i (7 downto 0); 
end if; 
end if; 

id process bphl_reg; 



- Break point bank register- 1 address - hex CO 



ikl.reg: process (Clk_i, Resetz_exclude_USB_i) 
agin 

if ( Reset z_exclude_USB_i = '0') then 

bnkl_b <= "OOOO"; power-up default value 

bnkl_ben <= ' 0 ' ; 



d^bugoer , foil 

elsif (Clk_i = 'X' and Cllc.i'even 

if ( (bnk we_l(l) = '1') and {reg_unprocect_l = '1')) Chen 

bnkl_b <= Descin„do_H3 downto 0)? break point address - banJc value 

bnkl_ben <= De3t.in_do_i (7) ; bank value con^iarison enable 
end if; 
end iE; 
end process bnkl.reg? 

Break point regiBCer-2 (LB) address - hex CI 

bpl2_reg: process (Clk_i, ReBecx_exclude_USB_i) 
begin 

if (ReBetz_exclude_U5B_i ^ '0') Chen 

bpl2 <^ "00000000"; power-up default value 
elsif (ClK_i '1' and Clk_i 'event) then 

if ( {bpl_w©_l (2) 2 '1') and (reg_unprotect_l = '1')) then 

bpl2 o DG5tin.do_i (7 downto 0); 
end if; 
end if; 
end process bpl2_reg; 



Break point regiscer-2 (HB) address - hex c2 

hph2jf^g: process (Clk_i* RQsetz.exclude.USB^i) 
begin/*! 

if l-kesetz.exclude.USB.i = 'OM then 

fh2 <= "OOOOOOOO"; -- power-up default value 
r (Clk^i o *1' and Clk^' event) then 

m((bph_we_l(2) s '1') and (r©g„unprotect_l = '1')) then 
ph2 .<= Destin^do_i (7 downto 0); 
^gk if; 
endT if ; 
end p>ocesa bph2_reg; 

B 

B4»aK point bank regis ter-2 address - hex C3 

■ TJ " " 

bnk2jMg: process (Clk^, Resetz^exclude_uSB_i ) 

begin.!; 

if ttResecz,exclud«„USB.i ■ '0') then 

la^2 b <5 "OOOO'; power-up default value 

bffk2lben <= '0'; 
el43 (Clk^i « '1' and Cik_i' event) then 

if ( tbnk_we.l(2) = 'IM and (reg_unprotect_l = '1')) then 
bnk2.b <= Destin_do_i (3 downto 0); break point address - bank value 
hnk2_ben <= Deatin_do_i (7) ; — bank value coniparison enable 
end if; 
end if; 
end process bnk2_reg7 

Break point regiscer-3 (LB) address - hex C4 

bpl3_reg: process (ClK_i, Resetz^exclude_USB_i ) 
begin 

if (Resetz_cxclude_USB_i = '0') then 

bpl3 <= "OOOOOODO"; — power-up default value 
elsif (Clk_i ■ '1' and Clk^'evenc) then 

if ( (bpl_we_l(3) = '1') and (reg_unproc©ct_l = '1')) then 

bpl3 <= Destin^do_ll7 downto 0); 
end if; 
end if; 
end process bpl3_reg; 

— Break point regi9ter-3 (HB) address - hex C5 

bph3_reg: process (Clk^i* Reset z_Qxclude_U5B_i) 
begin 

If (Resetz_exclude_USB_i ■ '0') then 

bph3 <= "00000000"; — power-up default value 
elsif (Clk^i = '1' and Clk.i'event) then 

if ( (bptuwe_l(3) a '1') and (reg_unprotect_l = 'IM) then 

bph3 DeBtia_do_i (7 downto 0); 
end if; 
end if; 
end procesB bph3_reg: 



- Break point bank register-3 addreos - hex C6 



bnlO.reg: process (ClJ^i^ Re3etz_exclude_USB_l 
begin 

if ( Reset z^exclude_USB_i = '0') 

bnk3Jb- "0000"; — pow< 

. bnk3_j5en <a ' 0 ' ; 

elsif (Clk_i = '1' and Clk_i 'event) ' then 



rej||||| default value 



if { (bnk_we_l(3) = 'I')- and {reg_unprotect_l = '1')) then 

bnk3_b <= Destin_do_i (3 downto 0); — break point address - bank value 
bnk3Zben Destin_do_i (7) ; . — bank value con?)arison eneUble 
end. if ; 
end if ; 
end process bnk3_reg; 

Break point regis ter-4 (LB) address - hex C7 



bpl4_reg: process (Clk.i, Resetz_exclude_USB_i) 
begin 

if (Resetz_exclude_USB_i = '0') then 

bpl4 <= •00000000"; power-up default value 
elsif (Clk.i =» '1' and Clk_i'event) then 

if ( (bpl_we_l(4) » '1') and (reg_unprotect_l = '1')) then 

bpl4 <= Destin_do_i (7 downto 0); 
end if; 
end if; 
end process bpl4_reg; 

_ 

— 

— ^^yj^ point regis ter-4 (HB) address - hex C8 



bph4 rag: process (Clk_i. Reset2_exclude_USB_i) 

beginyl 

if ^pesetz_exclude_USB_i = '0') then 

b^4 <= "00000000"; — power-up default value 
elsie^ (Clk_i = '1' and Clk_i 'event) then 

iPlt (bph_we_l(4) = '1') and (reg_unprotect_l = '1')) then 

l45h4 <= Destin_do_i{7 downto 0); 
end if; 
end"if ; 
end process bph4_reg; 



Briyk point bank register-4 address - hex C9 



bnk4_g§g: process (Clk_i, Resetz_exclude_USB_i ) 
begin 

if y§esetz_exclude_USB_i = '0') then 

bnk4_b o "0000 "; — power-up default value 

bnk4_ben <= ' 0 ' ; 
elsif (Clk_i = '1' and Clk_i' event) then 

if ( (bnk_we_l(4) = '1') and (reg_unprotect_l = '1')) then 

bnk4_b Destin_do_i (3 downto 0); -- break point address - bank value 

bnk4_ben <= Destin_do_i (7) ; — bank value comparison enable 
end if; 
end if; 
end process bnk4_reg; 

-- Junp to Monitor adr reg (LB) address - hex CA 

jtinl_regs: process (Clk_i, Resetz_exclude_USB_i) 
begin 

if ( Reset z_exclude_USB_i = '0') then 
jtinl_l <= -00000000'; 

elsif (Clk_i = '1' and Clk_i' event) then 

if (jtml_we_l = '1' and reg_unprotect_l = '1') then 

jtml_l <= Destin_do_i(7 downto 0); 
end if; 
end if; 
end process jtinl_regs; 

-- Jump to Monitor- adr reg (HB) address - hex CB 

jtinh_reg3: process (Clk_i, Resetz_exclude_USB_i) 
begin 

if (Resetz_exclude_USB_i = '0') then 
jtmh_l <= • 00000000*; 

elsif (Clk_i = '1' and Clk_i' event) then 

if (jtmh_we_l = '1' and rea.unprotecc _1 = '1') then 



debugger . foil 

jcmh_l Descin_do_i ( downed' 
end it: 
end xf; 
end process junh^regs; 



m # 



StacJc break point register address - hex CE 

sbk_re^s: process (ClJc^i. RQseC2_exclude_USfi_i ) 

begin , 

If (Resecr_excXude_USB_x = '0 ) then 
Gb)c_l <= "00000000"; 

elstf (Clk_i = '1' and Clk_i' event) Chen 

if (Sbk_we_l = '1' and reg_\inprocecc_l = 'I'l then 

sbk_l%="' Destin^do.i (7 downto 0) ; 
end i£: 
end if; 
end process sbX_rcgs; 

Break point control register address - hex CF 

bpcrl.rog: process tClk_i. Reaetz_cxclude.USB_i ) 

begin n . « . ^ 

if fSesetr_exclude_USB_i = '0') then 

b|J&l_bpe_reg_l <= ' 0 ' ; 

bMrl_3_reg_l <= • 00 - ; 

bptfi-l.be_rcg_l <= - 0000 ' t 

clc||j (Clk_i = and ClK-i' event) then 

ifSbpcrl we_l = '1' and re^.unprotect.! ■ '1') then 
'•bficrl_bpe_reg_l <= Descin_do_i (7) ; 
S^crl_s_reg_l Destin_do«i (5 downto 4); 

rbpcrlZbe_reg_l <= Destin.do^i (3 downto 0); 

eiMif ; 
end^if ; 
end pQcess brpcrl.reg; 

-- PcLKopy register (LB, HB) address - hex F9, Ta 

pc_rc|^ process (Clk^i, Resetz.exclude_USB_i ) 
beginQ 

if jReseCi_exclude_USB„i = 'OM then 
pfciLl (others => '0') ; 

pch^l <m (others => 'OM? 

elsif (ClK^i ^ '1' and Clk^i' event) then 

if (pc.updace_l = 'I' and Proga_en_i = 'i') then when not Monitor node, update PCL 
pcl_T <= Proga_i(7 downto 0); 
pch^l <= Proga^i(15 downto 8); 
end i£; 
end it; 
end process pc_reg; 



-- MCU Debugger Logic 



When debugger is not active, global debugger enable and write to stack pointer 
check whether break point condition is matched 

— directly use the Write.etackj)fcr_i and Stack_pointer_i from M8051 to 
-- check if the trap condition is met or not 

Btack_breakpoint: process (debugger.active, bpcrl_tepe_reg_l . Write_fitack_ptr_i. 

Stack j>ointer_i, sbk^l, bpcrl_s_reg_l ) 

^^if^Minot debugger_active) and bpcrl_bp©_reg_l and wrice.stacJeptr.t) = '1' ) then 

if ( (Scack_poinCer_i > abk^l and tepcrl^s_reg_l ^ •11") or 

(Stack_pointer.i • fibk_l and hpcrl^_rBg_l = "OlM or 

(Stack^ointer.t < sbH^l and bpcrl_s.reg_l = 'lO')) then 

stack_trap_l <« '1'; , 
else * 

stack_trap^l o '0'; 
end i£; 

else * 

3tack^crap_l <= *0'; 
end if; 

end process acack_breakpoiAt; 

This logic reweirbera the crap codition, and it can wait for 

— tlifi 1aptL_evelj^ of Che current igi^triiccion 



stacJc^regs: process {Cllc_i, Resetr_exclude_USr^'i) 
begin 

if (Reset:z_exclude_USB_i » '0') t 
3tack_crap_dl o '0'; 



elsif (Clk_i 3 '1' and Clk_i' event )^then 
if (scack_crap_l = '1'). Chen 
. scaclc_trap_dl <='!•'; 

elsif (prog_Ertux_cont:rol_l » '1') then — when in jxjinp to monitor mode, clear stack trap latched signal 

scack_trap_dl * <= '0'; 
end if ; 
end if ; 
end process stack_regs; 

stack_trap_d2 <= stack_trap_l or stack_trap_dl; — when stack^trap.l is set, it may be the last cycle 
-- trigger jxnrp when last instruction cycle is reached, and set_stack_trap = 1 

stack_trap_d3 <= Last_cyc_i and State_0_i and (not Intemal.wait_i) and stack_trap_d2; 

process (Clk_i/ Resetz_exclude_USB_i) 
begin 

if ( Reset 2.exclude_USB_i = '0') then 

stack_trap_d4 <= '0'; 
elsif (Clk.i = '1' and Clk_i' event) then 

if { stack_trap_d3 = '1') then -- extend stack trap time until ju&p to monitor 
st^c_trap_d4 <='!'; 

elsiS{prog_mux_concrol_l = '1') then — when in jxainp to monitor mode, clear stack trap latched signal" 

stafe-}c_trap_d4 '0'; — clear when debugger is active 
end i^j; 
end ifj«^ 
end procelns; 
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stack_trfik d5 s tack_trap_d3 or stack_trap.d4 ; — hold stack trap condition until jump_l » 1 

m — — 

-- When stack trap condition occxirs, wait for program memory fetch cycle to jximp to monitor 
— progrlstt. 

stack_tr^_jump_l <= Proga_en_i and stack_trap_d5 ; 



-- addreSJ break point logic 

-- When Stecc stack trap, it will disable address break point function. 



bpl_adrMli bphl & bp 11 
bp2_adr <=» bph2 & bpl2 
bp3_adr <= bph3 & bpl3 
bp4_adr <= bph4 & bpl4 



— break point 1 address - 16 bits 

— break point 2 address - 16 bits 
break point 3 address - 16 bits 
break point 4 address - 16 bits 



breakpoint_logic : process (bank_l, Proga_i, Proga_en_i, bpcrl_bpe_reg_l , stack_trap_d2, debugger_active, 

bpcr l_be_reg_l , bnkl_ben , bnk2„ben , bnk3_ben , bnk4_ben , bnkl_b, bnk2_b , 
bnk3_b, bnk4_b, bpl_adr, bp2_adr, bp3_adr, bp4_adr) 

begin 

bpl_trap_l <= '0' 
bp2_trap_l <= '0' 
bp3_trap_l <= '0' 
bp4_trap_l <= '0' 

— when blobal debugger enable and not stack trap and not debugger_active and program memory fetch cycle 

if ( (bpcrl_bpe_reg_l and (not (s tackle rap_d2 or debugger_active) ) and Proga_en_i) = '1') then 

if (bpcrl_be_reg_l (1) = '1' and (bnkl_b = bank_l or bnkl_ben = '0') and Proga_i = bpl.adr) then 
bpl_trap_l <= ' 1 ' ; 

elsif (bpcrl_be_reg_l (2) = *1' and {bnk2_b = bank_l or bnk2_ben = '0') and Proga_i = bp2_adr) then 
bp2_trap_l <= ' 1 ' ; 

elsif (bpcrl_be_reg_l (3) = '1' and {bnk3_b = ban3^1 or bnk3_ben = '0') and Proga_i = bp3_adr) then 
bp3_trap_l <= '1' ; 

. elsif (bpcrl_be_reg_l (4) = '1' and (bnk4_b = bank.l or bnk4_ben = '0') and Proga^i = bp4_adr) then 
i i bp4_trap_l <= ' 1 ' ; 

1 \ 

I \end if; 
\end if; 

\ end process breakpoint^logic; 

V 

-- bpx_trap_active -> address break point condition is active, and will cause jump torn monitor 
-- program. 

— bpx_trap_active is active when break point address is matching and it occur on odd number. 
-- address break point occurs on even number when monitor return to break point address and it 



should noc trigger long jurop to nu3^r prograin. 




bpl.crap.accive <= bpl.trap_l and Inoc bpl_toggle„l) 
bp2_crap.activc <- bp2_trap.l and (not bp2^cogglG_l ) 
bp3„crap«active bp3.crap_l and {not bp3.toggle^l) i 

bp4.trap,accive - bp4.trap.l and (not bp._toggle.l) .... ^4 trao active 

. 1 feni rrao active or bp2 crap.accive or bp3_trap_acciva or bp4„trap_active 
jump^ready <= stack_crap_3uinp^l or bpX^trap.actxve or »p^^ 

jurnp^gen; process (Clk_i, ftesctZ.exclude.USB^i) 

^®irmesetz.exclude_USB^i =/0') then 
prog_jnux_control^l <- ' 0 ' ; 

elsif (Clk^i = '1' and CLk_i'cvent) then 

if ( clear. juinp.l) then clear_3U^^P_l is boolean 

prog.^x_concrol_l <= ' 0 ' ; 

elsif (jump.ready = '1') then 

prog_ntLix_contcol_l <= '1'? 
end if; 
end i^; 
end prdcess juitp^gen; 

■-n , 1 prnaa ftn i - - JuiT?) to monltor and program roexnory fetch enable 
juinp_D|fe|a_en <= prog,jnux_concrol_l and Proga^en^x. 

procesp^^(Clk_i, Resetz.exclude.USB^i) 

l^9etz„exclude.USB_i = '0') then 
juijp_adr_sel "OO"; 

el3i|i|Clk_i = '1' and Clk;.i'ovent) then 

if=^Jjuiiip_proga.en . '1') then when juinp and fetch instruction 

/^.^!t^!^-^<i -0^. " When Clear jun^, clear iur^p address s.lecr 

?^j^.adr.sel <= ( juntp.adx„sol . D. - other increment jm^p address s.lect by 1 

r#d^if; 

end^ -r£ ; 
end pg^cesB,- 

junp.Ogic: process < juro.adr.sel, jtinh_l, jcml.D 

begiif«i 

'II' 11 5SS^:Srl|&S - r^mzor addres, reg. (LB, 

when others => Juiflp_progdi_o <= jtml_l; 
end case? 
end process juii\p_logic; 

clearjump.l <= ( jumpjproga.en = 'l' and j^^adr.scl = -lO*); 

toggle_reg: process (Clk_i. Res©tz_exclude.USB_i) 

^^i£"tReset2_exclude.USB_i = 'OM then 
bpl^toggle_l <= '0'; 
bp2_coggle_l '0'; 
bp3_toggle«l <= '0'; 
bp4.toggle_l <= ' 0 ' ; 

elsif (Clk^i and Clk^i' event) then 

if (bPl-trap_l = '1') then 

bPl-toggle_I <■ not bpl.toggle_i ; 
end if; 

if ( bp2.tr ap_l = '1') then 

bp2.coggle_l not bp2_toggle„i ; 

end if; 

if (bp3«trap_l = 'IM then 

bp3.togglo_l <= not bp3_toggle_l ; 
end if; 

if (bpa.trap^l = '1') then 

bp4 toggle.l <= not bp4-coggle.l; 
end If; 
end if; 
end procese togglo^reg; 



